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Abstract Based on analysis of observations, we defined the starting and ending time and the total rainfall of the spring
persistent rainfall in Jiangnan of China (SPRJ) from 1982 to 2014, and investigated the climatic characters of the SPRJ as
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well as its interannual variation. The relationship between the SST anomaly of Nino3.4 region in the preceding winter and
the SPRJ and its physical mechanism were further studied. Results show that there is a significant positive correlation
between the preceding winter Nino3.4 index and total SPRJ. The warm water can trigger an anomalous Walker circulation
that leads to significant abnormal descending motions and corresponding low-level anticyclonic circulation near 120°E at
the equator. The strengthened southwesterly winds of the anticyclone in the low level of the South China Sea facilitate
more water vapor transport from the South China Sea to Jiangnan of China. On the other hand, the Indian Ocean SST
anomaly associated with El Niflo events can induce abnormal low level easterly winds in tropical Indian Ocean and
anticyclone in the north of the Bay of Bengal, which also promotes the water vapor transportation. Meanwhile, the
westerly anomalies in the upper troposphere above South Asia enhances divergence and pumping above Jiangnan of
China, and thus are favorable for ascending motions and more SPRJ. In contrast, there is less SPRJ following a La Nifia
event. Moreover, the influence of El Nifio on the SPRJ changes with its original intensity. With a strong El Niflo in the
preceding winter, the SSTA in the Pacific can persist to the following spring and there will be more SPRJ rainfall; with a
weak El Nifio in the preceding winter, however, the SSTA in the Pacific cannot persist to the following spring and the
SPRIJ total rainfall will decrease. Besides, when considering the combined effects of Nino3.4 index and Antarctic
Oscillation Index and Indian Ocean Basin Mode of the preceding winter, the seasonal prediction is improved. Thus the
multiple linear regression of the three predictors is useful for the prediction of the SPRJ.

Keywords Spring persistent rainfall in Jiangnan of China, Interannual variation, Nino3.4 index, El Nifio intensity,

Seasonal prediction

1 3|8

T FE A N A2 P I Y 42 7R 0 Ml X e H IR
Z, WEARREET (KR ML X)) #F
RN PRI RS, AR AR
R, BAERPKFEME, AR JFHIL R A
A VR o R PR 5 e R AR mE ), VLR
I UE B R R — i — A BAEH

20 20 50 AEARLASK, [ Py 0 AR R AT 2 4L
F5 U -6 45 7 1 4 B W 149 R/ 2 B8 e 4 AR 1)
9T (RyifEss, 1962; ZEFER4E, 1977, M,
1987; s, 1993; REMRMEZIGYE, 1996).
Tian and Yasunari (1998) 1 VCKHILFIF WAE NS %
HOHEH, B EENIIE A 12~26 %, =]
JUFEICR 25°~30°N, 48 H LA R R 75 175 35
R 2 B 5 AR T P AR R A A]  H 6
Eb, FRAFRZZATBIRE IR . 7 H 4 f 5[
T (2006 38 312 W 73 A1 AU BB AR R 50T
BH, VLR R A 5 8 )5 AR 0 %) 5 2 1 i XU
DR, BA BRI RERKEES, HiETH
TR M TR, 107G AN g SR LB
GRS AT A R B O A R B
WA K. PG SCGRISHEFREK S BRI R AL
e JEUB M AR IR R B S AR, KT g A I A
LG5I ] A AR 13 A AE 27 {5, Hih
45 I R) 55 R i 2 U R I T AT G BAPE 6
mm AR A bRV LA A E S 309N L

M~ 110°E A4S 7 M 8 DAAR I v [ 2R R s X
(T H &S E 1, 2008).

RT3 [ 37 ZE B /K I 5% ) DR 0 AT B T 1F
FARZ, IR AT AR 21 i o %o
HFEFRAR A (RSP F L ke, 2002; FReH
IREE, 2003; FREBUAERKH, 2005; J7H4&%%,
2008b; HE4E, 2009; 5K1# %%, 2011; Feng and Li,
2011; SRR BRE, 2013). T4k, &
AR B AR A AR A FT AR S BREIRAR . B R Vi
I RT ACP EBRh y E R T HEW
(TR 2 S0%, 2009; HAEMZEEE, 2012;
BRPFSE, 2012, 4RI, 2013, 2014; FiEAsy
e, 2014), {HZIXSEWForh, A4 1Ml A2 i
WIIBRK, A A 3~5 8 13~27 fEffK.
TV R I I T U 55 &5 SR [B) 3 715 B I8 (1) 4F B
Ak, [ R L I ] S AL R AR N R B T
AER, M ILAE B AR A

A SORVE AR AR TR VL e A N R 1k I [R)  Hx
)RR K AT LA bR AR AR AR, T AARHE
PRI NT, S R I O B X 3 R 3L 5% i AL
i, IR G AR R T, #2200
SPERDATT R, AT A R A0 T 4 1 2 2
(i

2 TRISHTS

AR T EHKA %A B O34t 1982~
2014 AP [ M B K H AR 0.5°X0.5°8% s B di 4



2 BHAEAR 45 SU WAL P A N A B AR R A AR PEA 5 B T REHLEE

No. 2 HU Yajun et al. Preceding Oceanic Influences on the Inter-annual Variation of Spring Persistent Rain in ... 397

(V2.0), JRAS5 ZHAHmEY. Mg, Hl.
T H I E % (Kobayashi et al, 2015), NOAA
1982~2013 438 H i AP AR S (OLR) Bk}

(Liebmann and Smith, 1996), OISST iR i%& H %kl

(Reynolds et al., 2007). Nino3.4 ¥5%>k H http:/
www.esrl.noaa.gov/psd/gcos_wgsp/Timeseries/Nino3
4/index.html [2016-02-05]; PNA A PyE—Ib3e
A, AO (bt 3l), AAO (M iKk¥35)), NAO

CAE RV ¥ ¥ 8 ) 453 Bk B httpe/www.cpe.
ncep.noaa.gov/products/precip/CWlink/daily ao inde
x/teleconnections.shtml [2016-02-05]; EMI (EIl Nifio
Modoki #§%(), DMI CEJEEFEEK TH%0 kB
http://www.jamstec.go.jp/frcgc/research/d1/iod/e/inde
x.html [2016-02-05], 10B CE[EEVEdEA— 5806 1R
HoA Fly B S VIR I 22 56 1EAC R4 (EOF) 5 —
LRSI RS GIR, 2014).

VLA P T 46 I ) 2 187 H <45 (2008a)
PIbRAE: BEFEN 2 HRIRAEEE 75T, TLmHbX
(23°~30°N, 110°~120°E) 1 F-#) K EA N T
4 mm d', [ EPFXE (200~25°N, 1100~
115°E) 850 hPa {124 i g KUEA/ N T 4ms ', I
HARBHHSEW 3 b 2204 1 il k&1t
DN Ay 12 A DAy YL R 2 W S AT AR N ) o 45 AT ]
SE A P IR R KURR AR — Ak (7 1 < 5
2008), FifE XA A H KA H#E (Mao et al., 2004)
P EEHE (5°~20°N, 110°~120°E) 2 L2
(200~500 hPa) FIZ Il EREEE (MTG) [¥1X 5
SERME AR S IEIE B iR BERR B (MTG) [11E
EYERF 2 6 R, KRR B U0 2 DAL IS 21
IR — R Ay B 2 AR A ) 1 VR A e 4
Ohy A3 T T 1) 281) 25 SR ISF i) A V1 g B X X 41 35
FR BB K

BIF 8 SR FH AR 23 A 07 9% 3 AL FE AH 5% 43 AT+
(1A 93 BT ARG ST 2 Je etk AT R, O 1 R A
BrARAk, AL 53 A i A AR A e M F
FHOCAM AN 3 A I B VA IR I ¢ e, 2
TCEAANEIRN 77 R 2 A 56 ) F A 6

RILESH KA (2005) (K7L T
B VE . 2R b BN L AIIARE (R3] 700
hPa T BB KVUSIE &, 700idh QWL QE.
QN. QS. VLFHIX KV Q = QW—QE +
QS—QN, # Q<C0, VT FgHX Ui H (/K VR T
ANIZKY, R KFEREG 4 Q>0, NRAN

AR FRHIIAYG, LA KR 2o
3 IEEMASIREFE

IRV R B4R S5 R Rl e X, T H
1982~2014 FEAHAERAZ IR Tr] (B 1, itk
ToESME, EEAARRDT M. NEP LG
B, VLA S 7 T 58 7 5% (1992, 1997 1998,
2010 4D, HMEITAA T2 25 % (2011 48D, ~F¥
12.4 fi5, BREZEA 4.1 5 45 I [A] 5 AR5 21 %
(2009 4F), FEM7EEs 31 15 (1991 4F), SE3h 25.9
15, FREZER 2.0 k. K REAE TR AR I 1) 1) 25 A )
WM RHERIAR T, 25 NI I B0 ok RS [a],
33 AEr KRS 22 % (1985, 1998, 2010 4F),
BOEAEAE 1 (2011 4D, BIJTUR 5 45 R AE [ —
i, ARSCNAIX—ERBFVLEEN JailiasrHiy
HeBx 2011 45D, 33 P304 14.5 %, badEZER 5.0
ik ATLLER], HARTFUR. 45, Frsemal i =
SRR AMTFTRAL, H = AR bR AR R AR
WE . JFUAIT IR S M nTAH 2 18 fik, S5
(e K ZEFE IR 10 A, HLIF Ui (] (4 frAr 3R 2L
Pl I T K. TREERE, VLRI N T AR i
)y &5 RIS ) LA S R SR I TR 240 A d 3 e ke s
T4, FFURI )R £E SO 8] (R AH OC R A0 —0.23, W
AR AT, 2R O m i KR R I ) S5 YR
T N AR C R AN K

Bl 2a eI T A SC SR LI ) o h B 1)
P RIEWIH R KE, 7TLE B X ALK
YL R ARG I R A i X (BT HE, 230~
30°N, 110°~120°E), IF /A SCHIFFTIITL R 5 N
YEHE, X157 H42%% (2008b) 1951~2000 4E4;
13~27 fi H- P K S A3, K& 2a J5
HE P A3 47 (1) 5 B /K B Al X P38, 49 2018 2b Hhr)
SCER T, Sl R ) (13~27 i) YL A
AR (RL) M, PEERNE. EE
FrAZ b S, FIME N 437.98 mm, AnifEZE Nl
136.10 mm, Bk /D12 2008 4F (234.01
mm), HAEH AAREZ ) 1.50 £%, S22 1992
F(769.04 mm), HFE R O BRAEZER 2.43 £ .
B 2¢ FTLLE H, VLR MR A7 2 1 AF B oK &
LI 25%, fKATIk 35%, it A L, Y
X EW R S ERKREPILELR, HERD
KWWK, RO RERTRFE, EmEmES
Rl



P Y S

398 Chinese Journal of Atmospheric Sciences

41 %%
Vol. 41

t_start=12.36

Pentad

6 LN L Y Y N Y Y N I B B B |

1985 1990 1995

2000
Year

2005 2010 2015

t_end=25.88

1(b)

Pentad
N
o

|

20 1T | T 1T | LI L | LI | LI B | | L | T 17T
1985 1990 1995

2000
Year

2005 2010 2015

t_ave=14.52

1(©)

- N
o o
[

Duration/pentads
® ™
|

H

o

1985 1990 1995

2000
Year

2005 2010 2015

Bl YLRARM (a) FFEARTT). (b) ARl (o) FFLEmT) CRpz: f5%)
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